prevalence of peripheral vascular disease (PVD) was determined in 296 Japanese diabetics (mean age 55.2 years, range 19 to 79 years), using a Doppler ultrasonic technique. PVD was diagnosed in 11.5% of the diabetic patients (7.6% females, 14.6% males). In 88% of all patients with PVD, asymptomatic impaired circula tion was diagnosed. There was a clear increase of PVD with age. It was found that the increase of PVD was gradual in patients under the age of 70, from 4.3% in the younger group to 10% in patients in their 7 th decade, while the frequency of PVD rose sharply to 25% in patients in their 8th decade and over. The occurrence of PVD was significantly correlated with hypertension, hypertriglyceri demia and past obesity, but not with glycemic control, serum cholesterol levels or smoking habits. Also, PVD was closely associated with persistent proteinuria, retinopathy at a rather advanced stage and calcification of leg arteries. These findings suggest that the frequency of PVD in Japanese diabetics is lower by one third and progression of PVD is more gradual than that found in similar studies in Western countries. Another distinctive feature of PVD in Japanese diabetics was the markedly high percentage of asymptomatic cases. diabetes mellitus, peripheral vascular disease; Doppler ultrasonic technique ; cardiovasoular risk factors ; clinical features
In Western countries, it is well known that the incidence of peripheral vascular disease (PVD) is higher in patients with diabetes mellitus than in nondiabetics.
In the treatment of diabetes mellitus therfore, the importance of the clinical management of arteriosclerotic peripheral vascular occlusive disease of the lower extremities is strongly emphasized. However, in Japanese diabetics, gangrene, amputation or intermittent claudication due to occlusive arterial disease are quite uncommon, and an extremely low prevalence of these conditions has been reported1-3 Mean duration (range) : male 9.8 (1--37) years, female 11.1 (1-25) years.
insulin, forty-six percent with oral hypoglycemic drugs and twenty-four percent by diet alone. After five minutes of relaxation in the supine position, systolic blood pressure was measured at six points of all four extremities, i.e., bilateral A. brachialis , A. dorsalis pedis and A. tibialis posterior in each patient, using the Doppler ultrasonic method (Hitachi Directional Doppler Pheograph EUD-3B with 12.5 cm cuff). A reduction of 30mmHg or more in systolic blood pressure in the lower extremities compared with the lower value of systolic blood pressure in the upper extremities or the contralateral leg artery was considered as a sign of stenosis or obliteration. Patients with abnormal results were submitted to a repetition of the Doppler ultrasonic method at rest and the reduction in systolic blood pressure was confirmed on another day, after exercise for one minute (flexion-extension exercise of the ankle in a supine position, 60 times per min.).
To assess the calcification of leg arteries, soft tissue Xeroradiography was peformed on the right leg in AP projection at the thigh and lateral projection at the lower leg and foot. EKG were considered abnormal if criteria 1,4 or 5 of Minnesota code were found. Hypertension was identified according to the WHO criteria (Z 160/95mmHg 
RESULTS
Prevalence of PVD According to the above criteria, PVD was diagnosed in 34 out of 296 diabetic patients (11.5%). Of the females 7.6% suffered from PVD, and 14.6% of the males. The male : female ratio was 2 : 1. Classification into symptomatic and asymptomatic stages was as follows : Three patients complained of intermittent claudication (two males, one female) ; one patient had ischemic skin lesions with pain at rest ; 88 percent of PVD was diagnosed without any symptoms. Of 34 patients with PVD, 11 patients (32%) were considered to be affected in both legs. Correlation of PVD with age. The age distribution of patients with PVD is shown in Table 2 . There was a clear increase in PVD with age. The percentage of PVD in patients in their 8th decade rose sharply and the difference between the prevalence of PVD in patients aged under 70 and those aged over 70 was marked and of high statistical significance in males. However, in females, there was no statistical difference between the percentage of PVD in patients under the age of 70 and that in patients aged over 70. Correlation of PVD with duration of diabetes. As shown in Table 2 , the percentage of PVD showed a tendency to increase with the duration of diabetes in males. There was a statistically significant difference between the prevalence of PVD in patients who had had diabetes 11 years or more and that in those with a duration of 10 years or less. In females, however, the influence of the duration of diabetes was not seen. Cardiovascular risk factors
In Table 3 , the prevalences of several cardiovascular risk factors in patients with and without PVD are outlined. The percentages of cases of hypertriglyceri demia, hypertension and obesity in the past were significantly higher in patients with PVD compared to those in patients without PVD. Of these factors, the association between hypertension and PVD was found to be the most highly significant (p<0.001). Clinical features and other complications Clinical features and prevalence of other complications in diabetic patients with and without PVD are outlined in Table 4 . The age at onset of diabetes mellitus, mode of treatment of diabetes and the degree of glycemic control during the last year did not differ between the groups with and without PVD. The prevalence of rather advanced retinopathy (grade III or worse by the classification of Scott) was significantly higher in patients with PVD than in those without PVD. Also, persistent proteinuria and abnormal deep tendon reflex were predo minant in patients with PVD. Concerning the association of other macroangio pathies, a history of cerebrovascular accidents and calcification of the leg vessels were more prevalent in patients with PVD than in patients without PVD. These differences were statistically significant. The percentage of abnormal EKG changes according to chosen criteria, however, was the same between the groups with and without PVD.
DISCUSSION
The relatively modest frequency of macroangiopathies in Japanese diabetics has been reported. It seems, however, that in recent years the rate of macrovas cular disease has risen among diabetics in Japan. In 1981, Goto and Oikawa reported on a series of autopsies performed on diabetics in Japan as gathered from the records of the Japanese Pathologic Society). Death from ischemic heart disease was 6.5% in the period 1958-1970, while the percentage increased to 9.3% in the period [1971] [1972] [1973] [1974] [1975] . The percentage of cerebrovascular accidents also increased as a cause of death during the period 1971-1975 in the same series. Concerning PVD in diabetics in Japan, rather little has been known up to now. According to some available data the prevalence of symptomatic PVD seen in Japanese diabetics has been extremely low, even in recent years. However, the prevalence of PVD in an asymptomatic stage among Japanese diabetics is quite unknown.
The present study was designed as a clinical survey and study of PVD among overtly diabetic patients in Japan using the Doppler ultrasonic method. The Doppler ultrasonic method has been widely used as a sensitive and noninvasive way to assess PVD, even in patients without symptoms. The overall prevalence of PVD in our subjects was 11.5%. Janka et al. reported PVD screened by the Doppler ultrasonic method in 15.9% of nonselected outpatients with diabetes mellitus in West Germany7?. The frequency of PVD in Japanese diabetics in the present study was one third lower than in diabetics in West Germany, but the percentage of PVD in our study was higher than would have been expected prior to this study on the basis of the low prevalence of symptomatic patients. In addition, the progression of PVD with age in Japanese diabetics seems to be more gradual compared to that in subjects in Western countries.
Matsuda and Kuzuya reported that a complete loss of pulse in A. dorsalis pedis was found in 4.9% of 306 Japanese diabetics, and there was a clear increase in the rate of absence of pedal pulse with age 3). The highest percentage of 15.8% was found in male patients over the age of 70. The prevalence of PVD in the report of Matsuda and Kuzuya is lower compared with the data in this study. This difference could be due to the different methods used to detect PVD. It is generally accepted that hypertension is a major risk factor in atheroscler osis, not only in nondiabetics but also in diabetics. In this study, there was a close association between hypertension and PVD. In our study, prevalences of hypertriglyceridemia and past obesity were significantly higher in diabetics with PVD compared to those without impaired circulation. But, no differences were found in the prevalences of hypercholesterolemia or abnormally low values for the HDL-chol./T.Cholesterol ratio between the groups with and without PVD.
The same tendency in the relationship between frequency of hyperlipoprete inemia and PVD has been reported in some studies of diabetics in Western countries. West, however, has pointed out that data on the effects of hypertrigly ceridemia on leg vessel disease are quite insufficient to determine whether it has a causal role, and to what degree, in either diabetics or nondiabetics8?. On the basis of epidemiologic studies, he also noticed that although the effects of hyper cholesterolemia on leg vessel disease appear to be modest, the rate of PVD has been extremely low among diabetics in populations with a value for cholesterol below 170 mg/100 ml. In this study, the percentage of diabetics who hod been obese in the past was significantly higher in patients with PVD than in those without PVD. Sorge et al. found that the correlation between serum insulin and triglyceride levels was very high (p <0.001) in PVD patients9?. Based on this, Sorge et al. suggested that hyperinsulinism combined with hypertriglyceridemia and obesity might accelerate the progress of atherosclerosis.
In the present study, there was no relationship between the mode of treatment of diabetes and glycemic control and occurrence of PVD. An effect of the degree of glycemia on the progress of PVD has not been established. To determine this, many factors which might affect the progress of PVD must be taken into account. In the current study, the frequencies of rather advanced retinopathy (grade III or worse according to the classification of Scott) and persistent proteinuria were significantly higher in patients with PVD than in those without PVD. Although it has been suggested that microangiopathy might enhance atherosclerosis, present data did not reveal whether the association was incidental or causal. It is generally recognized that the calcification of leg vessels is an important sign of sclerotic arteries. In the present study, there was a close association between calcification in the leg arteries and PVD. Finally, the percentage of the cases who had a past history of cerebrovascular accidents was higher in patients with PVD than that in those without PVD. From this viewpoint, an interesting question which will require further study is whether detection of PVD using the Doppler ultrasonic method will become available for predicting other macrovas cular diseases.
An important question not answered by this study is why the prevalence of PVD in Japanese diabetics should be lower than that in diabetics from Western countries. It is known, however, that among populations of diabetics there are great differences in susceptibility to PVD. Further studies using an epidemiol ogic approach might shed more light on the subject.
